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Abstract
Hormonal change in endocrine glands leads to metabolic syndrome. Latest research work suggests that nearly
40-50% of peoples only from USA suffer due to metabolic syndrome. Sedentary lifestyle leads to metabolic syndrome.
Commonly seen metabolic syndromes are cardio-metabolic syndrome, syndrome X, insulin resistance syndrome,
Reaven’s syndrome which leads to diabetes, Obesity, pancreatic disorders, etc. Hormone like insulin, which is produced
from β- cells of pancreas plays vital role in metabolic syndrome. Not only insulin but metals (Arsenic, cadmium, copper,
lead, manganese, molybdenum, iodine) and proteins also have major role in metabolic syndrome. Metabolic syndrome
percentage is more in women than that of men. The patients who are suffering from HIV, they commonly have metabolic
syndromes. Dietary habit and sedentary lifestyle is a one of the causes for the metabolic syndrome.
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Introduction
Endocrine system produces different hormones and controls
the important body function & development, cell regulation &
metabolism. A hormone imbalance in endocrine system leads to
metabolic syndromes like cardio-metabolic syndrome, syndrome X,
insulin resistance syndrome, Raven’s syndrome which leads to diabetes,
Obesity, (Figure 1) pancreatic disorders, etc. [1]. Metabolic syndrome is
not only risk factor for diabetes but also for cardiovascular diseases [2].
Recent research studies shows that the deficiency of vitamin D causes
metabolic syndrome, diabetes mellitus, heart failure, stroke, cancer,
polycystic ovary syndrome, (Figure1) gout, and asthma and coronary
artery disorders [3]. Osteoporosis is also frequently seen metabolic
syndrome, which decreases the bone formation and number of cells in
bone, increases the risk of bone fractures [4]. Metals like zinc, arsenic,
cadmium, copper, lead, manganese, molybdenum and iodine also play a
vital role in prevention of metabolic syndrome. Zinc not only improves
insulin sensitivity in diabetes but also utilizes the glucose in absence of
insulin [5]. Arsenic, cadmium, copper, lead, manganese, molybdenum
and iodine associates with chromium and regulates thyroid hormone
synthesis [6]. Proteins also have crucial role in prevention of metabolic
syndromes as if hormonal regulation also depends upon amino acid
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[7]. Protein p21 is main regulator for apoptosis and cell differentiation
in non-various tissues [8]. As we all know hormones are the one which
plays major role in metabolic syndrome, it circulate through out body
by blood stream. Some endocrine glands like pituitary gland, adrenal
gland, thyroid gland, thymus and pancreatic gland produces hormones.
The imbalance in these hormonal levels leads to metabolic syndrome
[9]. Latest research studies show that the people who were living with
HIV also suffers from many metabolic syndromes [10]. The metabolic
syndrome in HIV patients results in the increase of blood sugar and
lipid levels which leads to diabetes and have higher risk than that of
the HIV uninfected persons [11]. The HIV patients those who use
highly active antiretroviral therapy (HAART) have high complications
of metabolic syndromes like diabetes, high blood pressure, abdominal
obesity, low HDL, hypercholesterolemia, hypertriglyceridemia and
cardiovascular disorders [12]. Due to alterations in the levels of
β-protein one can suffer from syndromes like Down syndrome, Fragile
X syndrome, Parkinson’s disease and Alzheimer’s disease [13]. Stress in
cytokines in the hypothalamic-pituitary-adrenal axis leads to Systemic
Inflammatory Response Syndrome (SIRS) [14]. Enzyme alteration
cause reduces the metabolic rate and which leads to the disorders [15].
Bacteria named staphylococcacea is the main cause for cardiovascular
infections, Scalded Skin Syndrome, Toxic Shock Syndrome and deadly
diseases [16]. Enzyme alteration cause reduces the metabolic rate
and which leads to the disorders [15]. Staphylococcacea is the main
cause for cardiovascular infections, Scalded Skin Syndrome, Toxic
Shock Syndrome and deadly diseases [16]. Metabolic syndrome is also
marked as hypertension, complication in nephropathy, retinopathy and
neuropathy [17]. Hyperinsulinemia is also one of the major metabolic
syndromes of type 2 diabetes [18].
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Figure 1: Related Disorders in metabolic Syndrome
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from metabolic syndrome. Not only age but stress is also one of the
sources for metabolic syndromes. Sedentary lifestyle also leads to
metabolic syndrome [19]. Though maximum number of persons are
suffering from metabolic syndrome there is a solution to prevent this
by changing their lifestyle. New techniques also developed for the
treatment of metabolic syndrome like microcirculation. One of the
processes of microcirculation is microvascular vasodilatation which is
used to demonstrate diabetes and metabolic syndrome but complete
pathogenicity of insulin resistance cannot be determining [20].
Nutrition also plays an important role to prevent metabolic syndrome,
intake of poor diet of an individual can also cause different metabolic
syndrome [21].

Metabolic Syndrome
Now a day’s life style became very adventives so that every work
became easy to do which leads to different disease so called metabolic
syndrome. Diabetes, obesity, cardiovascular diseases, hormonal
imbalance are some of the metabolic syndrome [22].
Diabetes: Diabetes is an enduring disease which can’t be cured
but can be prevented by taking care. It is one of the commonly found
metabolic syndromes everywhere in the world. Diabetes mellitus
mainly associates with central nervous system and peripheral nervous
system which are long term complications [23]. According to the 2006
WHO survey, nearly 10.4% people suffering from diabetes in Iraq
[24]. In Asian countries (Figure 2) such as India and China there is an
increased factor of diabetes [25]. Worldwide the percentage of diabetes
is more in women and men i.e. male have 47 from 1000 and 58 female
from 1000 members [26].Alterations in the blood glucose level leads
to diabetes. Diabetes mellitus is a commonly seen metabolic syndrome
of diabetes which shares the phenotype of hyperglycemia [27]. The
diabetic patients with osteoporosis cause increased osteoporotic
fractures [28]. It is a chronic disease; the body cannot use glucose and
stores in blood which damage kidneys, nerves, heart, eyes, and blood
vessels [29].
There are three types of diabetes risk factors:

Asia – Total 31%: 20.9% in Men- 15.5% in women
Africa – 26.6% Men, 32.2% in Women
Australia – 48.2% in men, 29.9% in Women
Antarctica – 20%
Europe – 30-80% in Adults, 20% in Children
South America – 34%
North America – 35%

Figure 2: Different percentage of metabolic syndrome in continents
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1) Type1 Diabetes
2) Type 2 Diabetes
3) Gestational Diabetes
Type 1 and type 2 diabetes may occur in any age group. The
people who are suffering from type 1 diabetes need insulin injection
daily where as type 2 diabetic patients does not require daily insulin
injections. Gestational diabetes is the condition in pregnant women
where the blood sugar increases thought may not have diabetes [30].
In some cases it lasts even after the delivery. Women with gestational
diabetes mellitus (GDM) history also have increased risk of type 2
diabetes and cardiovascular diseases [31]. Insulin antagonism in type
2 diabetes leads to polygenic abnormalities like cleft lip, cleft palate,
neural tube defect. The genetic factor, age, weight also influence high
risk of diabetes. Diabetes can cause high risk of nocturnal hypoglycemia
which is severe in children leads brain damage [32].
Cause: Metabolic Syndrome like diabetes occurs due to insulin
imbalance, which is synthesized by β-cells of the pancreas. The β-cells
of the pancreas are produced from Ilets of Langerhans. Insulin plays a
key role in glucose uptake and utilization [33]. Dysfunction of β-cells
results in deficiency of both insulin and amylin which increases weight
in diabetic patients [34]. The hepatocyte nuclear factor 4-α (HNF4A) is
responsible for the gene transcription of pancreatic β-cells here hepatic
gene plays an imperative role. In type 2 diabetes has heterogenetic, and
non-ketone sickness tendency and about 2%-5% β cell dysfunction seen
in type 2 diabetic people [35]. Though the mutation in hepatic gene
leads to maturity-onset diabetes of the young ones, it is non-insulindependent diabetes [36]. Gestational diabetes mellitus occurs mainly
during pregnancy and causes risk to both mother and neonate [37].
Diabetes can also be treated by the intake of drugs, which contains
α-glycosidase inhibitors and also can be treated by maintaining proper
diet and exercise [38]. Bar-reflex is a new mechanism which enhances
morbidity and mortality in diabetic patients by changing the heart beat
[39]. Insulin resistance also disturbs the lipid metabolism and increase
fatty acid leads to obesity, type 2 diabetes and cardiovascular diseases
[40]. The chronic complications of diabetic patients cause bone loss
due to alterations in minerals and bone metabolism [41]. Macro and
microvascular complications are seen in the diabetic patients. Coronary
heart disease, cerebrovascular disease, and peripheral vascular disease
comes under macro vascular complication where as effects on small
vessels, arterioles, capillaries and venules comes under micro vascular
complication [42]. Microvascular complication are more in adults and
old age and rare in childhood and adolescence [43].
Prevention: Diabetes is found more even in younger children
either due to genetic history of family or metabolic changes [44]. Proper
dietary supplement with antioxidants may be useful for prevention
of diabetes. The effective treatment for this disease is the ocular
antioxidant potential therapy, which is harmless and improves the
treatment without toxicity [45]. One can prevent diabetes by the intake
of food, which contains the low percent of carbohydrates, proteins
& fat. Exercise and/or yogas are also one of the best methods for
prevention of diabetes and also other metabolic syndromes. Avoiding
high-carbohydrate food before sleep, taking high-protein breakfast
and taking foods, which have low calories like fruits, vegetable, leans
chicken, turkey, etc. will also control diabetes [46]. As discussed above
zinc insulin prevents diabetes by taking twice daily instead of zinc [47].
The person who intake high supplements of ω-3 fatty acids can be cured
from the metabolic syndrome. It improves the defects in the insulin
signaling and prevents the glucose homeostasis and results in the
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prevention in further development of type 2 diabetes [48]. Some of the
pharmacological drugs are used for treating type 2 diabetes, compresses
the progress of disease and helps in glycemic control due to loss of β-cell
function [49]. Type 2 diabetes mellitus (T2DM) can also be prevented
by oral anti-diabetic medications and maintaining correct lifestyle [50].
Impaired fasting glucose and glucose tolerance test in prediabetic stage
have potential to reduce the risk of diabetes [51].

syndrome. The main causes for the risk factors are obesity, genetic
disposition, insulin resistance and inflammation [64]. Cardio vascular
risk increases in the patients who suffer from rheumatic diseases,
which is bone metabolic syndrome [65]. The patients who suffer from
diabetes mellitus have higher risk of cardiovascular disease which leads
to morbidity and mortality [66]. The intake of heavy alcohol increases
the risk of cardiovascular disease as well as hypertension [67].

Obesity: Obesity caused due to fat consumption in the body not
only from fat but also extra muscle, water content as well as increased
bone weight [52]. Obesity not only associates with diabetes but also
with cardiovascular diseases which result to oxidative stress [53].
Obesity mainly seen at central middle-age leads to type-2 diabetes
[54]. Latest research studies find out the parent-only (PO) treatment
for childhood obesity, which shows effective results for weight loss in a
child [55]. The obese people also have prevalence of obstructive sleep
apnea (OSA), hypoxia and hypertension [56]. Obesity is also associates
with malignant, metabolic and neurological disorders [57].

Cause: The main factor for the cardiovascular disease is sedentary
lifestyle, results to weight gain and further results to the cardiovascular
risk. After intake of food it converts into glucose and enters into blood
steam, unused glucose remains in blood stream. It is carried to liver
and remains there as fat, which cause cardiovascular diseases. The main
cause for cardiovascular risk in metabolic syndrome is high blood sugar
levels, high triglycerides, high levels of bad cholesterol (HDL), low
levels of good cholesterol (LDL) etc. [68].

Cause: The main factors for obesity are:
1) Hereditary
2) Lifestyle
3) Psychological activities

Prevention: One can prevent the cardiovascular risks by avoiding
• Smoking; tobacco which contains nicotine leads high risk to heart
and chance of causing cardiovascular diseases.
• Changes in diet: More fat intake and improper diet is also one of the
ways to cause cardiovascular diseases. So we have to avoid fat foods
and have to take proper diet.

Obesity is hereditary which is due to genetic cause, also due to
changes in lifestyle i.e. laziness, and enjoyable lifestyle without exercise
leads to obesity. Psychological problems like depression, sadness, stress,
anxiety may also leads to obesity [58]. Increased level of also cortisol is
also one of the causes for obesity [59].

• Exercise: At least of 30minutes exercise can keep the persons heart
healthy.

Prevention: The effective way to prevent obesity is exercise, mainly
walking and cycling. By drinking fat free drink and fruit juices without
sugar, avoiding fast-foods and snacks every times, spicy foods in
restaurants etc. can also prevent obesity [60]. New techniques are also
developed to treat obesity which is a quick process. Some drugs are also
released for weight loss.

• Weight: Overweight also increases the cardiovascular risk factor. So,
we have to maintain correct weight according to height and age [69].

Hormonal Imbalance: Disease like Adrenal imbalance, insulin
Imbalance, thyroid imbalance, pituitary,sex hormones, imbalance
toxicity of estrogen, etc.
Cause: The main hormones produced by ovary are estrogen,
progesterone and testosterone due to imbalance in these hormones one
can suffer from endometriosis, breast disease, menstrual irregularities
and polycystic ovarian syndrome. Hormones like cortisol, aldosterone
and androgens of adrenal glands have major role. Cortisol helps to
maintain blood sugar and improve immune system, aldosterone
balance salt and water in the body where as androgens enhances DHEA
in men and women. Imbalances in these hormones in these gland leads
to blood sugar irregularities, high androgen levels, problems in nervous
and immune systems [61]. Imbalance in cytokine hormone causes
Rheumatoid arthritis (RA), which is chronic metabolic disease [62].
Prevent: New technique hormone replacement therapy (HRT)
is used to recover the disorders regarding hormonal imbalance. It is
done in the patient with breast cancer, blood clots, liver disease and
pregnancy to cure the disease. But there is some side effect during this
therapy such as breast tenderness, headaches, dizziness, and blood clots
etc [63].
Cardiovascular Disease: Cardiovascular diseases (CDV) are
most commonly seen metabolic syndrome everywhere in the world.
Nearly 80-90% of people have cardiovascular risk of the metabolic
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• Alcohol: By avoiding alcohol intake one can decrease risk of
cardiovascular.

Drugs like vitamin C, B, E and folic acid are not recommended to
decrease the cardiovascular risk factor [69].

Conclusion
In conclusion by change in the sedentary lifestyle and control on
diet can prevent metabolic syndrome. Drugs and some vitamins like C,
B, and E are also some of the factors which alter the metabolic pathways.
Having a control on all these factors prevents metabolic syndrome.
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